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(54) METHOD AND DEVICE FOR DRIVING COIL OF MAGNETIC WRITE HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a circuit and the 
method which speedily drive the H-bridge circuit of a disk 
drive. 

SOLUTION: An H-bridge circuit 100 is provided with NMOS 
transistors(TR) as both upper and lower couples of TRs. An 
induction head is coupled between the terminals of the TRs. 
When a logical signal has been received, one of the upper TRs 
125 and 165 is driven. The selected upper TRs 125 and 165 
to be driven respond to the logical signal. The corresponding 
lower TRs 145 and 185 are also driven to make a current flow 
in a 1st direction through the induction head. The driving 
circuit for the lower TRs 145 and 185 has a programmable 
circuit, which is constituted by capacitively coupling the 
output terminal of the driving circuit with a pull-up voltage so 
as to maximize the quantity of the current forcibly made to 
flow through the induction head for optimum data transfer. 
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Ml, 

mmm^^ s ftT v n a »-«^ & jmi u t *3 $ iofi 

Jpt!j£ft3!f§-iigl!] h^v^**, 

fijffi WESI^S^ £ftTv^£> £ ftflt L X *5 0 J. 

oiiufEIg - y - K—£r£ $ntv^5 fg-*?-SrjWi LT 10 

o T KM $ ft 6 » - mm h 7 >>i?x 9 . 

D aomfiaS^WE-^ £ ftT v > 5 SfSnJS^P £ JMI L 

tcioT^ft^fts^Eg^ft h7^^, 20 

«HB^»lsIKo 5 i o^^ftTV^:/^ ^ k 

lo^a^js^^uTv^asffloavT*^, mis 

TV>*r£&«F«£r*H:/y -y^ElB. 
Itt*g3] fjf>fcJS2l-£>^T. H9fB«sy— bo# 30 

[ffl!*S6l »**5 lC*5^T, BUISNORy- h O 40 

w-^Srf^fig-rs^^i-ffiffi^fts^- K^ROM^^y 

[!»*» 8 ] »*3S 2 Jc^oV H&fB»3a<y— h aw * 



y ?/ 5?hb. 

[»*«9l X-f K^-T^^^oVNT. -?*?7% 

> ^flr# «r**i- 5 fc * fc«6JB $ ft * - 9 % 5 

WEfif«»«»^*-&Sft"rvN5H^y s/^ihjk, fc^r 
ur*3 5. itrlSH^y * $?bb#, 

KW UT*5 0 E.o«£EjR^3e^UTV>S 

Hfris^— *to h7^^^y-^^(^^ti« 
d R^mzzm—ftnmW) h 7 #<d&* a*^* <7>ig 

-K7^ ^HBI- J: o TPS) $ ft £ fj|-*j- cqIE®] h7> 
y-x ^s#ajK-^ £ ft T *5 ■? JLoXip«JE^tt-& $ ftT 

ftT*S <9 aoBulE^~>PfcoiIib h 7 ^v?* * ^ 

*<f>%zl ^hikm <t o t^sj $ ft s » - ttnmm 

F7>^^, 

Hutsm^ K9>r^EM<D#^jcK^feftTv^5^o^9 
A«Tffi«E^-^ MSB, ^#UTV^r i:trW»^i- 

[BM10] ft*3fi9*C*3VNT, -e^^n^uir^- 

^ K7^^o 

1] !t*3S9*c*3V^T, mTf^n^i^ 

TVN^UfC^co^ 

Mffl1S^^^>'v f >^^^UTVN6lHl^ai^^. ^ 

[If** 1 2 ] MsftJS 1 1 t-^BVNT, mffEf^sy- h 

SSb*i5 7 p o^7^>^«tlci6«l,r-i'^^* 
ft5d»xtt>T-*— ^*ft*v^r i:?:#m^-t~^7"-r ^ 

1 3 ] 1 1 tc^v>T. mria^ 

1 4 ] i 1 (c&int, wia»ay- h 

^NOR *f — h^r^LTVN^r ir^ftitSf^^^ 
[«*S15] 4(C*3VNT, HUlSNORy- 
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[»#^ 1 6 ] if 1 1 (£*5V>T, iJEBffly- h 
T, 

im&m 1 8 ] flM&B 1 7 *jv%t . «ME»a^- h 
<7)#* flSfuliEfltJE:/— * h HlKrt <^ftL^ 3 >^ k A 20 

l 9 ] l 8 fc*3V vt\ Baffin 

[if^3S2 o] m&x—^ Mugssr^n^ s^-t- 

* MHIK—^-x■t-'<<«^$^^Tv^SIHIB^c«toTr^ 

40 

[|f*^2 2] lff*3S2 0fc*5Vvt\ ttlE^Ty^ 
[Sf*B2 4] »#«2 OKfeVvC, mifSmffy-^ 

BB5Sf+tt $nrv>s r k zmmk-rz^m. 

[0 0 0 1] so 



[0 0 0 2] 

[0 0 0 3] M^f jx? m&±\^fe%h-t'< 

[0 0 0 4] 7V**tt— 3> Kfctt#»^»tti-5© 

[0005] □yfa-^M^iB^k^^S 

ft< <t 1> 1^0^><^^^bTV>6^T\ 3fe»J«JJc«aE 
[0 0 0 6] r J: o *»&«*«:— y K^«jf& 



[0 0 0 7] _hi£Lfc<£5l-> x-^U- b^ifflp-fS 

[0 0 0 8] 10 

Jtt^**tr««1-* w * a » fc 

[0 0 0 9] 

[ooio] *^M^s^ftrat-itu^ H^y 

[0 0 11] 

lf^ST 6 6 3) {CfS«c^ixTV>6^^^I^^^^-f' 
zf<D7}) 5/v^IeIK1 0 0<72 1 WiSHl MTF^tbT^tK 
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^tu^^y y^ttl 0 O^UV^o a>f/H9 0 

1 0 oo^coftiW^^tf^ & 
5o X, ^y y^Ml 0 0ft, rOiaftW-SSV^T 
urttM-r*^. **tfi* ■Ob*—**)*!** 
(ftWM) 9©lllBioorti:fcvt 

[0 0 12] n^;H9 0H 2 <@C0±{l!l h 7 ^ S** * 
1 2 5, 1 6 5RI^2<@OT{IO h7^^ 14 5,1 
8 5 ^tt5 4i^y yS? h7^^I^J;oTB 

i&^n^ e ^y jx5^b»i o oti, *ift©a** s 3 

±{l'i h 7 ^125i: Tft'J h 7 ^18 5 (Djfi 

r^r^ti, 3^;H9 0»fC» 

**&*fc»i&*ih,a»*iai* yyy^BUlOOfi 
±« h7>"^^ 16 5 tTl F7^^^ 145?:^ 
-yt^U ^(Ciot3>fyH 9 0*«WfUT*ffi!J 
^b£lhtl?rl^5 0 ±«h7^^12 5, 

16 511 M$/^^h7^^ttt 
f^^U, — #Tfl!J F7^^ 1 4 5, 1 8 5143^ 

1 9 o&frXsXffitiZMMtD^Z&XffilrZnffiMffl 

5, 1 6 5RlfTffl h7^'^^ 1 4 5, 1 8 5 £rilEEb 
[0013] Ptb[HlS& 110 h 7 #125 

*m.m-rz> 0 x— ^flr-»x*s=i^7*viM 1 2co-^^ 

^U— h—^^^n. lof- ^*7C«*X__dS h7V 

^^IS^ft^- coffin, En*?ffittW^«-*t?feSwi: 
^LTl^c y-Kl20^h7^^H8^h 
7^^116^W8*«p F7^^116 
toy— h^Jx.tf8 VCOVdd mjE^^^tvTV^o w 
OVnD«Ett^^— Kl i 4^ry-K^$ti, 
y-C ^— Kl 14 (Dtf Klt^yr^t 112 co^z: 
-7> u ~- f^A^tl^t*^ h^^v^^^ 1 i 6oy — 
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[0014] ftflsfcoV^TRMi-* t s ^>ft-Kll 

^jS^£*bTl^5 ^ y/^f 1 1 2cO:/U— hflVuD - 
0. 7 V) <Dmi£^ JtmZtlZo Sot, VddWE#8 

VT'fc^i^CIt 3>'7ytll20ll7 p ^Mj: 
. [0015] «*ttH^*3v^r, ft#x^oofl[S:^rL 

t*3 9 lo 5 t © i:fiSt5o ^<D~t 10 

tt, fS— *rti«>«MC3^=i-fyn 9 0^J:oT#^*ixS 

1 1 2 ^U— Mi 7. 3 Vco®EEIc£>£ e ft#X 

^aTO*^* urv^to^Bi—owEft, bp*>7. 3v 

-/^h!i»12. 3V^±#f6 e CcofUEHteh 
yls*?x# l l 6 ?rtT^- Vsd-VS-ErJLo/ — Kl 2 
0JC*5V^1 2 Vi£<©«E^tbS. fftXiSOV^ 20 

b 5 v^-fki-s t . fi-s§-x__te 5 va>ib o 
U h7^^ l 1 8*;? — >;*-:7;*i2\ -ttUcJ; y) 
J - K 1 2 0 10 5 5 0 

[0016] jgfct 122i^^Kl24^j&SVuD« 
h7^^ 1 2 5 coy— h ir^r^lc^^^nxv^ 
5o r ft fcco = Mi®2»IsI&l 1 O^LT 

»tt5y-^t«t**U ^oT, r-^flr-s-xa* 

-5o 30 

[0017] fgninfg 150 temmmm i 1 o t m&<D 

lio, 15 0^5 ^©-^tyt^-Si^Cli, flfc 

[0018] Tft'J h y Vv** ^ 1 4 5,1 8 5 
ft— #£>BttlBie 1 3 0M1 7 0l£<fcoTfM|lP£ft 
6 0 ±^LfclB»|pI&£ra«fc:, Blbliltt l 3 0 temm 

mmi 7 o tta»ftft7 f -^«ti: iotBSsn, « 

oTI*Eb[H]S§ 1 3 0, 1 7 0O5 ^(Z)-^^^->T*fe5 

fdl^s^-7T-fc«9, E_o^coj£t>XKT*£>3 0 40 

[0019] fggjiHjsg 130 tc&^-c. uo^ 

B3*JLT h7^^ 1 3 2RW^*- KSttSftT 
V>5 by>i>X* 1 3 4^*frfrSftTV^-5 0 tt- *{f4§- 
x« h 7 1 3 2 coy— h&tf h^^v?^^ 1 3 

6 (7)^— H^i2iJb-r5 e F7V^^ l 3 6co Kl/^y 
liy-Kl3 8^JB^$ixrfcD, ;-Kl3 8li^>f 
^— Kg^£ftTV>5 h 7 > 1 3 4 CO KU^y& 

l*y— h£ h yl/\/*# l 4 5 ,&t>*^ 1 4 2 £: 

> :7T§]& 6 fix- * «#X_j;i J: o TIES) $ ft5 Q so 



[0 0 2 0] IWlwOV^l&0J!ir3^ Ir-fiB^Xfc 

U Kl 3 8«rSHfi^*3|-r* 0 x-^ft-^- 
Xte5 V(Cfc5cOT\ F7y^^l3 2lit7#:M 

«J(lh7^^ 13 6 £^LTStt^*5l<Sft5 0 
fifoT. flr*Xd«OV^6>5y^»fc;i-5 4:, TAB J* 7 
1 4 5fi^^-T5 e 
[0 0 2 1] r-^M x^s 0 V^f, 5 V^fttS 
*fH§-X_te5 V^P>0 V— mfc-fZa TMb 

7y^^i8 5 coy- h frwft-t- z>m9bm& 17 on 

BttSIKl 3 0 ^:»I3cn — - C&5 0 ^SLftdSfe, 

7 6&t/i 7 2 coy- h^iraw-swix^r— 

T*&9, E.oy/ur^^lH^8^^$H^co^^-^ 

fi^x-efcSo y-Ki78^F7y^^i72^y 
— F7y^^ 1 7 4 co KK ^RXfiff— K h 7 

'^^18 5 coy- F^lTl^o 
[0 0 2 2] f-^S5cfl^X_^ 5 Vd^ 0 V^f ft 

F7y^^7 6^^t7U y— ki 

7 8 «:«»«E36»e>»(ii-<5 0 h7>^^17 2^i 

m#;m*MJ£^ iota^iii^si 8 oa>£>stft 

£ 0 »*S*bfc««r± h^S^X* 1 7 2XtW f -f J*"— 
K»tt£ftTl^S h7^^ 1 7 4^ttlti5 0 

^ft#X^S0 Vtf>^5 V— &?T-t?>k, rftVTy? 
IiIK8^y— Kl 7 8(c^tt^WE^Ji#$i^5o -co 
h7y^^ 1 8 5£r3&< ^ — >^-^^^:6 D 
[0 0 2 3] ±»LfcJ:5fc:. 7"-?m^Xfr0Vfrb 
5 1 , ±M b y zsitx * 1 2 5 XtfTffl! H 

7^'^^l 8 5©MW^<^-y$ti5 0 Sot, ® 
SE^S h^^v^^^ 1 2 5^tT, h7y^^ 190 
Sr«WfUT&ffl!ld^*fl!l— . E.oT{HJ h7y^^ 1 8 
5 LTSMfi^aHxSo f&^co h 7 > v 1 ^ ? 1 4 5R 
U?l 6 5ttroi*|IB»|Btpi*i:t^7'r*><5. :r-* 
fs-^X^S5 V^bO V^ft-f-^^ % ^coi^cort^ 

^^14 S^ltgi- rfto-cmj*3fls«lE*L5C ir^rfF 
[0 0 2 4] hfi, =i>T^^*5ttS3BfjS 

•atdSflti&snsftft-cfcSo ^cow^ji^-r/ucoji 5 
©iKWjftSWftH^y y^HlBfcisfts J: 0 b— Jiffl 

— >^— b&Mrffi1-% = 4Mz*5\,^X\±M%L&J: ^iEiS 
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[0 0 2 5] B2AHB 1 <DZf/l»Tiyym&6RX*8 t 
LX&m-t 3 w £ ©pfift^o ^7AW« 2 0 0 

^NOR^-h 2 1 0, 2 2 0, 2 3 0 36S»tt ktvCl^ 10 

F(7)»tiaot^^tL5o NOR ^ — F 2 1 0, 

2 2 0, 2 3 0 li— #0 A7J^£JWff LT:f3 fj , 

^"H^^co^n * >->7^f -grbo * , b i * , bz 

3£2 0 Ort^t^NORy- htC^ii^)^— 

^2 i e^^^ti, (omjjn^ > 20 

fyf2 18-^^tl6 0 PMIUC, NORy-f22 
0^b^ffi^Ji^>-/<-^ 2 2 6— -rw<- 
# 2 2 6c^tB^/ii^>'T f >1f2 2 8~-U*&£th s IoN 
ORy- h 2 3 0(7)^1^^-^ 2 3 6-Sj£^£ 
*V 2 3 6 (D^tt^yf>t2 3 8 

£1%& 0 NOR^ — KcQft^?^ ic, OR^- hir^rtbtc 

[0 0 2 6] ^^"r^Wzfis— Y<n>o%<n%— zfu— 
b _b \z. 5- 7L h ti 6 09 7L tf 5 V <7> y / u r > 7 ®EE {iR a v 

[0027] H2A^joV^T, -f o *><z>v>-F 

0 0<DUj7^2 5 0 trWx.fi 5 V<Ds( 

mffM^^^HTV^^^T^I^ 1 8, 2 2 8, 2 

3 8 ©iW4«M^cffiro77 * * UTV^ 
60 J^T{C|^0^i-6 X 5 fB#bo*.bi *,b 2 * 
13, nyf^f 2 1 8, 2 2 8, 2 3 8(7)^^M< 
fcfc lo&tj^7cT*^o£T£ffi^«2 5 0— »-&$^r 

%-<<m$i&hz> 0 mt>m2 5 o^sns^i^ 
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fc£>l£, ^yryf2 1 8, 2 2 8, 2 3 8l^t5§ 

2 8 143^^*2 1 8 60 2fSco^fitr^TUT*5 J 9, B. 

o^yfyf2 3 8 0^fi<a¥#<a^S;£^L-Cv^5 0 

[0 0 2 8] B2BH NOR^ — h2 1 Of 

wNORy — hco o h<D i os.t/^^^^-^-r^-t' >v< 
-^21 eou^^ufcS-efcSo rco^f±, nor 

l-efcSw^Sr/TU^So Sot, ff*bo*l±NO 
{3, NOR^- h^W^te^T*-- ^^^tg^^lC 

Sir, NOR^-h^ll 7^ *«*a*o-cfc5» 
i^it^6c NOR^-h^Hj^^ -O' 

[0 0 2 9] SoT, W^*2 5 0JC*3VNT#*P«jft^ 
^7 ^nS^tCfS, NOR^-b2 

io, 220, 2 3 o^3i^^{c-r^— yyu^ttr, m 

*i2 5 0t^7i//tflE^iBl:8*$* So 
Tr-^fiW 0 V^fe 5 V^WTtSi^l:, 

[0 0 3 0] |2CliNOR^- b^o^D^^tb^^ 
^-^^f:«fftT, m^l^2 5 Ot^/UTy 

5o lil2 Ct^feV^Tfi, -Y ^ 2 1 6 , 2 2 6, 2 

3 6^b^W*^8«^**5"^ffitt2fet^a*«2 5 0 

V^r«, a>^>if 2 1 8«2 p FcDffiSr^fLT**^ 
3yfyt2 2 8(j:4 pFOffl^ttt^^ a^-^v- 

■^2 3 8 f48 p F^fli:^WL.Tv>s 0 ^(Dm^mmt 

[0 0 3 1 ] ^NOR^- htj^^— ZfjV^flt^m 

Ii^lCtB^^2 5 0^«-&**VS#*tt#fiU*V\ 
IS 1 ^Ufc^D S^^lBlBl 0 0^CjoV^T^±, a«o*iai 

[0 0 3 2] IfSH 2 C &&m-r 6 , 8 f@C0 

»T«B*ft**^SnTV^. >T ^ 2 16, 2 2 
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6, 23 6©v^-fjxt36s^^r * to 

T-flfrl^g^te, 4f©^/ur-y^«t>Hl*j»2 5 0 
^S^Stb* ::£il*V\ -< W*— ^ 2 1 6, 2 2 6, 
2 3 6 © 5 1 0Xfi^nW±^^7 s/^iff^ 

&ztizk, w<H2p Fo*iat;**-n 4 P 

FO***SfflA«2 5 0 k7A>T?7W2Ek<Dtn\Z.m<d> 
ZtlZo >fy/<-^ 2 1 6COt±i^lSS8^5 VlCtf] 

0- C*3l4ftS»&^li, tti^l^2 5 0«2 p F^ft^r 

6 e 2 3 6^.t/2 1 6 <Dffi-%<Dt#Jj&7sl'T 10 

^^mjE^^^n^^fc:^. 1 0 p F(D&m&titf3 

^MV^ny7 J yt2 1 8, 2 2 8, 2 3 8$:tt§ 

iaot, aaEtt^y y^iaai oooifW:* 
tc^ p D^7Aprtg^iBiK2 0 o^p^^m: 

[0 0 3 3] '7/l'Ty7\Bl&6RTf8<DmJj<Z>ttt>*) \Z 
^n^7^W^IelK2 0 O^f^yy s^IeJBI 
0 0 Oift^ov^ta 1 XtJ 8 2 LTRWt 5. ^ 20 

TM Y=7lsi>*?<Do %(D— Jjl 4 SXfll 8 5(1 

6 St* 8 co J; 5 * ^IsIKXttE 2 Aic^ L7c 

>^^14 5Xlil 8 S\tmW1zm&Wfev>iZ*>\z3t 

1- iot, ;/ Kl 9 0£^LTffift5*SSfc«»E 

[0 0 3 4] IU1 OigiftlH]^ 1 7 0 £#fg LT> fi-g-X 

^ 1 7 6 &jr>-Xh t» > ;-Kl78 
S-Hr. J^o^2IC^Ufc:=i>'^>'^2 1 8, 2 2 8, 2 

2 1 6, 2 2 6, 2 3 6(D3iX(D&£)h0X*hZ> o 
[0 0 3 5] T-^«f 0 V^P) 5 V^JfttS 40 

coStU-r^i: T{|ijf7^^18 5^^h 

60 l^oT, if f bo * . b 1 * , b 2 *O^:T^0 ^OA^J 
^LT^^ fcTNORy-h 2 1 0, 2 2 0, 2 

3 ofc^-^s-frat^ffifi-r*. ^-^ft-^-x 

_^5Vd^0V-at^h F7>"^^17 6li 
* — >^:7fc|Jfl*&U — * F 7^^ l 7 2te^ — > 
ty^TOtSe ttflBKi 8 0fim«offift£r<£vMg(:: 
i^tlo/^Kl 7 8^*5V^&fao«JESrafiKi--< so 
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ftTV^ F7^^ 1 7 4 fc^ — ^^SrBHjt&i-So 
[0036] NOR y — h 2 1 0 , 2 2 0, 2 3 0^>f 

>^£ft£<0T\ r-^<m^ov^^5V^ 

>fy/^^ 2 1 6, 2 2 6, 2 3 6<D&*(D 

^113^^2 1 8, 2 2 8, 2 3 8^^)1- 

Mlffl;«2 5 0^*^£ftT*5 9, WM2 5 0it 

[0 0 3 7] SV>ifi«ft)RlS^M, 7VUT*:/«flEW« 

cb£l!f§#rf <5 0 3yfyf2 1 8, 2 2 8, 2 3 8lil 
»^)J;9(:£x.5o Iff— ^u— N±<7)«£te-rct- 

^§2 5 0, ^ot, y-K2 7 8±Wl(j:^^-y;l/ 
£ftfc-f>v^ — * 2 1 6, 2 2 6, 2 3 6 coffin {Cii^ 

y-Ki 7 8^sv>figfcrpioT^i$ix^or\ 

h7>^^ 1 8 5<£>^— HiSMfcJfi'^fTU b9>> 

^^i8 5^-yty^6o Sot, h^>-^ 
* 1 8 b\^—>^>m^k UTiSv^cOiljSW^^^ 
^rSr^^o »aHJfi«9^*3V>TW:, >fy/W2 16§ 
OB*«[5VtcSioT#fTi-5. **uW\ MMco 
Mtfiilf8V, 3 V*^BffM<^«BE^»tTi--<<3l 

[0 0 3 8] ^U^f), y — K 1 7 8 j&SKjR1»'n.*3I 
I*^77^^«4iy-K17 8±(D 
tffli»>Six5o ifi^Mlj:NOR^-h2l 
0,2 2 0,2 3 O^ioT^—^/u^ft^^x:^ 

£ft, «t!9Sv^*co»^^tt, {£v^bco<^ N 0H*.tf 
^>^V^2 1 8 l^f^NORy- h 2 1 oco^^-r 
^^f^5, iot, * MeIKI 8 2t>h<om 

^^174T'fc^ ^nilh7yi>X^l 7 2t*f: 

ftT^3 F7^^ 17 411 h^Vv^^ 1 7 4&U< 
1 7 2 U 7 i/a Kit/ h 7 y v 5 ^ ^ 1 8 0 

^Om«Ct-S"^<ffl^#«I^«EtCr6]oT/— Kl 7 8 
S:^!?y$^5 0 «fff, *ftfi, W»l:2 

[0039] &mmmm\z&\,*xiL yw^^mK 
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